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BASIC-ABSTRACT: 

The attachment unit has top and bottom grindstones (2a, 2b) for simultaneously 
polishing both the sides of a disk shaped semiconductor wafer (1) . 

A static pressure holding member is equipped with top and bottom holding members 
(3a, 3b) for supporting both sides of the disk shaped semiconductor wafer. The top 
and bottom holding members are interlocked to the top and bottom grindstones. 

ADVANTAGE - Inhibits generation crack on surface of processed object. Simplifies 
control operation for equally grinding both sides of processed object. Obtains 
highly flat semiconductor wafer after completion of grinding work. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To stably support a work even when a cutting load is brought 
into an unbalanced state by supporting the work under machining by a hydrostatic 
holding member consisting of a pair of upper and lower hydrostatic pads ar ranged 
facing the upper and under surfaces of the work. 

SOLUTION: Hydrostatic holding members 3a and 3b arranged facing both the upper and 
under surfaces of a' wafer 1 to support stably support the wafer 1 are positioned in 
two spots of the inside and the outside in a radial direction of cup grinding 
wheels 2a and 2b. In a cutting feed during processing, since hydrostatic pads 3a 
and 3b are also operated in linkage with cutting of the grinding wheels 2a and 2b 
through a wafer surface, even when the wafer 1 surface is continuously cut through 
cut-through by the grinding wheels 2a and 2b, a distance between each of 
hydrostatic pads 3a and 3b and the wafer 1 surface is kept in an excellent state, 
resulting in stable support of the wafer 1 by the hydrostatic holding members 3a 
and 3b. 
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CLAIMS 

[Claim(s)] 

[Claim 1] In the double-sided grinding equipment which carries out grinding processing of both 
sides of a workpiece simultaneously by a pair of circular grinding tools countered and formed 
in up-and-down both sides of the disc-like workpiece which makes high brittleness material the 
quality of the material Double-sided grinding equipment of the high brittleness material 
characterized by supporting the workpiece under processing by the ** pressure attachment 
component which consists of ** pressure putt of one pair of upper and lower sides countered 
and prepared in up-and-down both sides of said workpiece. 

[Claim 2] Double-sided grinding equipment of the high brittleness material according to claim 1 
characterized by preparing said ** pressure attachment component in two places, the inner 
side of the radial direction of said circular grinding tool, and an outside. 
[Claim 3] Double-sided grinding equipment of the high brittleness material according to claim 1 
or 2 characterized by having prepared two or more ** pressure pockets in the field which 
countered the surface of the workpiece of each of said ** pressure putt, and preparing the 
Courant discharge mouth in the inside of each ** pressure pocket. 

[Claim 4] The ** pressure putt countered and prepared in the upper surface of said workpiece 
among said ** pressure attachment components is interlocked with the grinding tool into which 
the upper surface of a workpiece is processed among said circular grinding tools, and 
operates. And it is double-sided grinding equipment of the high brittleness material according 
to claim 1 to 3 characterized by the ** pressure putt countered and prepared in the 
undersurface of the workpiece being interlocked with the grinding tool into which the 
undersurface of a workpiece is processed among said circular grinding tools, and making it 
operate. 

[Claim 5] Double-sided grinding equipment of the high brittleness material according to claim 1 
to 4 characterized by using a diamond grain as the quality of the material of the grain layer of 
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said circular grinding tool. 

[Claim 6] It is double-sided grinding equipment of the high brittleness material according to 
claim 4 or 5 characterized by for said workpiece having been supported by said pressure 
attachment component about the perpendicular direction, and relating It horizontally and 
supporting it by a circular perimeter base material (career) during grinding processing. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the double-sided grinding equipment of high 
brittleness material suitable for accuracy improving [ surface grinding processing ] both sides 
of the disc-like workpiece which makes the high brittleness material represented by the 
semiconductor wafer used for IC board the quality of the material. 
[0002] 

[Description of the Prior Art] In grinding (or polish) of the disc-like workpiece which makes high 
brittleness material the quality of the material, for example, the surface of a semiconductor 
wafer, By the method of grinding the wafer surface one side every, curvature occurs to the 
wafer under grinding by the stress received from a grinding tool, and since there is a problem 
that high grinding processing which is the degree of plane as a result is not perfomied, 
generally simultaneous grinding of wafer both sides is performed. As a method of grinding 
wafer both sides simultaneously, the wafer was perpendicularly supported with two or more 
rollers, and the method of carrying out simultaneous grinding of wafer both sides was 
performed from the former by a pair of grinding tools countered and fonned in wafer both 
sides. 

[0003] Since [ however, ] the roller which supports a wafer does not serve as the mechanism in 
which the Takani pile of the perpendicular direction can generally be coped with Since 
curvature would occur to the wafer under processing and deviation would occur also in the 
amount of cutting of wafer both sides if deviation is in the broaching load given to a wafer while 
each of a pair of grinding tools countered and formed in wafer both sides grinds, there was a 
problem that high grinding processing of the degree of plane was not performed. Then, in 
order to cope with this problem, some mechanisms controlled to make equal each broaching 
load of a pair of said grinding tools were invented. 

[0004] Make broaching load of a pair of grinding tools countered and prepared in wafer both 
sides into the method of making it equal, and, for example [ JP,S57-54063,A ] It is made to 
constitute so that one grinding tool may be made to constitute so that for the first time in 
[ head ] may not be carried out to the tool axis of rotation, and so that it may not move in the 
direction of the tool axis of rotation, and the grinding tool of another side can carry out for the 
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first time in [ head ] to the tool axis of rotation with an adjustable joint and it can move in the 
direction of the tool axis of rotation. [ the broaching load which a wafer receives from the 
grinding tool constituted so that for the first time in / head / might not be carried out to the tool 
axis of rotation by having had this composition, and so that it might not move in the direction of 
the tool axis of rotation ] Since the grinding tool constituted so that for the first time in [ head ] 
could be carried out to the tool axis of rotation with an adjustable joint and it could move in the 
direction of the tool axis of rotation changes according to the broaching load given to a wafer 
The broaching load which wafer both sides receive from each grinding tool becomes almost 
equal, and supposes that high grinding processing of the degree of plane is performed as a 
result. 
[0005] 

[Problem to be solved by the invention] However, since the roller which supports a wafer also 
with the processing equipment shown in a JP,57-54063,A number does not serve as the 
mechanism in which the Takani pile of the perpendicular direction can be coped with, the wafer 
under processing will be supported by a pair of grinding tools mainly countered and formed in 
wafer both sides. Since minute unevenness generally exists in the surface of the wafer before 
surface grinding processing mostly Equally, it does not become, but the state where a wafer is 
also supported out of balance by the unbalance of this broaching load arises, and the problem 
that high grinding processing which is the degree of plane as a result is no longer performed 
always produces the broaching load which a pair of grinding tools receive [ the wafer under 
processing ] more, respectively. 

[0006] In double-sided simultaneous grinding on the disc-like surface of a workpiece where the 
purpose of this invention makes the high brittleness material represented by the semiconductor 
wafer the quality of the material Even when the broaching load received from a pair of grinding 
tools countered and formed in both sides of the workpiece becomes Imbalanced, a workpiece 
is stabilized, and is supported and it is in offering grinding equipment with which double-sided 
grinding processing with the high degree of plane is performed by this. 
[0007] 

[Means for solving problem] A means to support a workpiece in order to attain this purpose, 
while processing this invention instead of a pair of grinding tools countered and fornied in both 
sides of the workpiece is established. Even when the broaching load which a pair of grinding 
tools receive more by this, respectively became imbalanced, a workpiece is stabilized and it 
was made to be supported. 

[0008] Namely, this invention is set to the double-sided grinding equipment which carries out 
grinding processing of both sides of a workpiece simultaneously by a pair of circular grinding 
tools countered and formed in up-and-down both sides of the disc-like workpiece which makes 
high brittleness material the quality of the material. The workpiece under grinding processing 
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was supported by the pressure attachment component which consists of ** pressure putt of 
one pair of upper and lower sides countered and prepared in up-and-down both sides of said 
wori^piece. A workpiece will be supported in the state of non-contact by this by the *" pressure 
attachment component which consists of ** pressure putt of one pair of upper and lower sides 
countered and prepared in up-and-down both sides of the workpiece instead of a pair of 
grinding tools countered and formed in both sides of the workpiece. 

[0009] Moreover, if said pressure attachment component is prepared in two places, the inner 
side of the radial direction of said circular grinding tool, and an outside Even when unbalance 
arises in each broaching load which a workpiece receives from a pair of circular grinding tools, 
it is stabilized by the ** pressure attachment component which will be prepared in the both 
sides of the whetstone contact surface of a workpiece, and is supported. 
[0010] Moreover, if two or more ** pressure pockets are prepared in the field which countered 
the surface of the workpiece of the ** pressure putt of one pair of upper and lower sides and 
the Courant discharge mouth is provided inside each pressure pocket A workpiece is 
stabilized with Courant's pressure breathed out from two or more ** pressure pockets prepared 
in each ** pressure putt, and while being **-pressure-held, Courant who will fill the workpiece 
surface will contribute also to the discharge of **** and cooling of a workpiece which are 
generated at the time of grinding. 

[0011] Furthermore, the ** pressure putt (top ** pressure putt) countered and prepared in the 
upper surface of the workpiece among ** pressure attachment components is interlocked with 
the grinding tool (upper whetstone) into which the upper surface of a workpiece is processed, 
and operates. And [ putt ] if the ** pressure putt (bottom ** pressure putt) countered and 
prepared in the undersurface of the workpiece is interlocked with the grinding tool (bottom 
whetstone) into which the undersurface of a workpiece is processed and it is made to operate 
When carrying out cutting sending of the grinding tool to a workpiece, even if continued by 
grinding a cut of a whetstone the wafer surface, the interval on each ** pressure putt and the 
surface of a wafer is kept good, and, as a result, a ** pressure attachment component 
becomes possible [ it being stabilized and continuing supporting a wafer ]. 
[0012] When [ thus, ] each of up-and-down each grinding tool is interlocked with and it is made 
to operate up-and-down each ** pressure putt [ even if it performs many grinding processings, 
in order to continue keeping good the interval on each ** pressure putt and the surface of a 
wafer, it is necessary to lessen the amount of wear of the grain layer of a circular grinding tool 
(for the thickness of a grain layer to decrease by wear) as much as possible but, and ] When 
the grain layer width of a circular grinding tool is small set up for the purpose of making 
grinding resistance small, the amount of wear of a grain layer will become large. In order to 
cope with this, it is desirable that wear of a grain uses few diamond grains as the quality of the 
material of the grain layer of a circular grinding tool. 
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[0013] During grinding processing, the workpiece was supported by the ** pressure attachment 
component about the perpendicular direction, is related horizontally and supported by the 
circular perimeter base material (career). In the ** pressure maintenance state of the 
workpiece under grinding processing by having this composition When ** pressure putt when 
this is interlocked with by grinding sending (fine ******) of a grinding tool (upper whetstone) 
which processes the upper surface of a workpiece descends, [ a workpiece ] Receive 
horizontally by a career, and though supported, it will descend slightly in order to be exactly 
held as top ** pressure putt and bottom ** pressure putt in the mid-position. Therefore, grinding 
on the upper surface of a workpiece also according [ the interval of the grinding tool (bottom 
whetstone) and the workpiece undersurface which process the undersurface of a workpiece ] 
to narrowing and an upper whetstone, and grinding under [ by a bottom whetstone ] a 
workpiece come to be performed simultaneously. 
[0014] 

[Mode for carrying out the invention] The forni of operation of this invention is hereafter 
explained with reference to Drawings. Drawing 1 is the key map having shown the important 
section of the grinding equipment under processing, including the physical relationship of a 
wafer (workpiece) 1, up-and-down each whetstone (grinding tool) 2a, 2b and up-and-down 
each ** pressure putt (** pressure attachment component) 3a, and 3b, the above figure is the 
Taira sectional view and the following figure is a sectional side elevation. 
[0015] Although the plane form of the wafer 1 which is a workpiece is circular in general, a part 
of perimeter is not circular by cage hula processing at a last process. When the wafer 1 which 
is this disc-like workpiece is related horizontally and it is supported by the circular perimeter 
base material (career) 6, the rotation power from a roller 7 of holding a career 6 is made to be 
transmitted. Since a wafer 1 needs to be supported by the ** pressure attachment component 
3 about a perpendicular direction, it is made for the structure of the career 6 to have the wafer 
1 supported in the free state (state where it can operate perpendicularly), about a 
perpendicular direction on the other hand. Namely, by setting up the inner circumference of a 
career 6 more greatly slightly from the perimeter of a wafer 1 When a wafer 1 is supported by 
the career 6, it is made for few crevices 8 to produce between the perimeter of a wafer 1 , and 
the inner circumference of a career 6, and as a result, the wafer 1 is free to the perpendicular 
direction, though it receives horizontally by a career 6 and is supported. Moreover, a career 6 
is in the state where it was always supported by the roller 7, and only the wafer 1 is made to be 
desorbed by the career 6 supported by the roller 7 at the time of processing. 
[0016] In order to be stabilized and to support a career 6, the roller 7 is required for at least 
three pieces, as shown in drawing 1 , but you may prepare four or more pieces if needed. 
Moreover, in order to correspond to some kinds of wafers, according to the size of the outer 
diameter of a career 6, movement of each of a roller 7 is enabled horizontally. The roller drive 
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motor which is not illustrated is connected to one of the rollers 7 of these plurality, a wafer 1 is 
rotated by the drive of the roller connected to this roller drive motor through a career 6, and, 
thereby, the whole surface of a wafer 1 is made to be ground during processing. In addition, 
the circumference of a companion carries out the roller which is not connected to the roller 
drive motor with rotation of a wafer 1 . 

[0017] The circular grinding tool used as a grinding tool is the thing of the dished form called a 
common-name cup whetstone, and grinding is performed when the edge 9 of a plate contacts 
the surface of a wafer 1 . In this invention, in order to carry out simultaneous grinding of both 
sides of a wafer 1 , a grinding tool will be used as two pairs [ one ]. Moreover, in order to grind 
both sides of a wafer 1 equally, each form and quality of the material of these pairs of an of 
grinding tools 2a and 2b use the same thing. In order to process the wafer surface efficiently, 
as for the outer diameter of the cup whetstone used as a grinding tool, it is desirable to 
consider it as a sufficiently big thing as compared with a wafer outer diameter. Moreover, the 
one smaller possible on condition that the grinding load which a grinding tool receives can be 
borne enough of the width (width of the edge 9 of a cup whetstone) of the grain layer 5 of the 
cup whetstone as a grinding tool is good. Since grinding resistance becomes small so that the 
grain layer width of the cup whetstone as a grinding tool is small, this is because a crack of the 
wafer at the time of processing can be prevented. Moreover, in order to lessen the increase in 
the amount of wear of the grain layer 5 by having made the grain layer width small, a diamond 
grain is used according to the Reason few amounts of wear of a grain are as the quality of the 
material of the grain layer 5. 

[0018] they are up-and-down both sides of a wafer about the grinding load which the wafer 1 at 
the time of processing receives from the grinding tool 2 - etc. - in order [ to spread ] to carry 
out, the opposite arrangement of a pair of grinding tools 2a, i.e., an upper whetstone, and the 
bottom whetstone 2b is made to be carried out a center [ a wafer 1 ] at up-and-down 
symmetry. In other words, each axis of rotation 10 of the upper whetstone 2a and the bottom 
whetstone 2b is arranged on the same axle. Moreover, probably, it will be clearer than drawing 
1 that the rotation center's 1 1 of a wafer 1 it is on the contact surface of the grinding tool 2 (on 
the edge 9 of a cup whetstone), or must be inside this, in order to grind the whole surface of a 
wafer 1 by these grinding tool. When [ however, ] the ** pressure attachment component (the 
top ** pressure putt 3a, bottom ** pressure putt 3b) mentioned later is prepared in two places, 
the inner side of the circular grinding tool 2a and the radial direction of 2b, and an outside In 
order to be stabilized and to support a wafer by the **** attachment component 3a and 3b, it is 
better [b / the grinding tool 2a and / 2 J for the rotation center 1 1 of a wafer 1 to have set up the 
grinding tool 2a and the axis of rotation 10 of 2b to come on a contact surface mostly. 
Furthermore, each hand of cut of the upper whetstone 2a and the bottom whetstone 2b is 
carried out as [ become / mutually / for reverse ]. Since horizontal big pressure is added to a 
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roller 7 when each hand of cut of the upper whetstone 2a and the bottom whetstone 2b is 
mutually made the same, this Reason is because wear of a roller 7 becomes intense. 
[0019] Respectively these are illustrated for making it operate perpendicularly to the upper 
whetstone 2a and the bottom whetstone 2b, are twisted to them, and are sent to them, and the 
mechanism is established. Although this sending mechanism is used for estrangement from 
the wafer 1 of the upper whetstone 2a and the bottom whetstone 2b at the time of desorption 
of a wafer 1 , it is used also for a cut, i.e., cutting sending, of the whetstone to a wafer 1 at the 
time of processing. Since it is necessary to perform cutting sending per Miquelon in the case of 
the surface grinding of a wafer, a servomotor is used for a sending mechanism and this is 
controlled by a numerical control unit. 

[0020] The ** pressure attachment component which is the important constituent factor of this 
invention consists of ** pressure putt 3a of one pair of upper and lower sides countered and 
prepared in up-and-down both sides of the wafer 1, and 3b. In order to be stabilized and to 
support a wafer 1 , as for the ** pressure attachment component 3a and 3b, it is desirable to 
prepare in two places, the inner side of the cup whetstone 2a as a grinding tool and the radial 
direction of 2b and an outside. In these two ** pressure attachment components, two or more 
** pressure pockets 4 are formed in the field which countered the surface of up-and-down each 
** pressure putt 3a and the wafer 1 of 3b, and the Courant discharge mouth which is not 
illustrated is further prepared in the inside of each ** pressure pocket 4. By opening the about 
tens of micrometers interval of the surface of a wafer 1 , and the surface of each ** pressure 
putt 3a and 3b, and carrying out discharge of Courant of specified pressure from the Courant 
discharge mouth of each ** pressure pocket 4 The crevice between each inside of a ** 
pressure pocket and the wafer surface, and ** pressure putt will be filled by Courant, and, as a 
result, a wafer 1 will be **-pressure-held in the state of non-contact between up-and-down 
each ** pressure putt 3a and 3b. In addition, it cannot be overemphasized that Courant who 
will fill the wafer surface at this time will contribute also to the discharge of **** and cooling of a 
wafer 1 which are generated at the time of grinding. 

[0021] Here, a wafer 1 is stabilized by the ** pressure attachment component 3a and 3b, and 
the following conditions are needed in order to be **-pressure-held. One of the conditions is 
having to make equal mutually form of up-and-down each ** pressure putt 3a and 3b in each ** 
pressure attachment component 3a and 3b. Since a wafer 1 is **-pressure-held by up-and- 
down each ** pressure putt 3a and the ** pressure given to the wafer 1 of 3b being equal, it 
can understand this easily that the form of the ** pressure putt 3a and 3b must be constituted 
so that it may become symmetrical to a wafer 1 . However, symmetrical, then each of two or 
more ** pressure pockets of the form of the ** pressure pocket 4 which is good and is in one ** 
pressure putt do not need to be the same form mutually to a wafer 1 . It is having to make equal 
Courant's pressure breathed out from the ** pressure pocket symmetrically located to a wafer 



http://dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdos^ 4/12/06 



JP,09-262747,A(1997) [CLAIM + DETAILED DESCRIPTION] 



Page 8 of 13 



1 as other conditions among up-and-down each pressure putt 3a and the ** pressure pocket 
4 of 3b. Although it is clear that it is required in order for this condition to also make equal up- 
and-down each ** pressure putt 3a and ** pressure which 3b gives to a wafer 1, it is not 
necessary to make equal mutually Courant's pressure breathed out on the other hand from 
each of two or more ** pressure pockets in one ** pressure putt. 

[0022] thus, [ a wafer 1 is stabilized by the ** pressure attachment component 3a and 3b, and ] 
in order to be **-pressure-held Form of the ** pressure putt 3a symmetrically located to a wafer 
1 and 3b is mutually made equal. Although Courant's pressure breathed out from the ** 
pressure pocket moreover symmetrically located to a wafer 1 must be made equal, it is not 
necessary to necessarily make equal fomri of two ** pressure attachment components 
arranged on the radial inner side and radial outside of a cup whetstone, however, [ a wafer 1 is 
stabilized by a ** pressure attachment component, and ] in order to be **-pressure-held Since 
the more nearly equal one of the holding power of these two ** pressure attachment 
components is good, it is necessary to adjust Courant's discharge pressure, when the fonm of 
two ** pressure attachment components differs, and to provide a means which makes equal 
holding power of two ** pressure attachment components. 

[0023] [ the ** pressure putt 3a, i.e., top ** pressure putt, countered and prepared in the upper 
surface of the wafer 1 between these two ** pressure attachment components ] It is interlocked 
with, the grinding tool 2a, i.e., the upper whetstone, which processes the upper surface of a 
wafer, and operates, and the ** pressure putt 3b, i.e., bottom ** pressure putt, countered and 
prepared in the undersurface of the wafer 1 is constituted so that the grinding tool 2b, i.e., a 
bottom whetstone, into which the undersurface of a wafer is processed may be interlocked with 
and it may operate. For example, the attachment base of the each top ** pressure putt 3a of 
two ** pressure attachment components is made the same as that of the attachment base of 
the upper whetstone 2a, and the attachment base of the bottom ** pressure putt 3b of each of 
two ** pressure attachment components is installed identically to the attachment base of the 
bottom whetstone 2b similarly. By having this composition, at the time of desorption of a wafer 
1 Since the top ** pressure putt 3a and the bottom ** pressure putt 3b will also desert while the 
upper whetstone 2a and the bottom whetstone 2b desert a wafer clamp face, the carrying-in 
appearance of a wafer 1 becomes easy. Moreover, since a cut of the whetstone on the surface 
of a wafer is interlocked with and each ** pressure putt also operates in cutting sending at the 
time of processing Even if continued by grinding a cut of a whetstone the wafer surface, the 
interval on each ** pressure putt and the surface of a wafer is kept good, and as a result, the ** 
pressure attachment component 3a and 3b become possible [ it being stabilized and 
continuing supporting a wafer 1 ]. 

[0024] When up-and-down each whetstone 2a and 2b contact the wafer surface, moreover, 
up-and-down each ** pressure putt 3a, Since sufficient crevice to **-pressure-hold a wafer 1 
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between 3b and the wafer surface is indispensable Tlie undersurface (grinding portion) of the 
upper whetstone 2a must be located below the surface of the top ** pressure putt 3a, and, in 
the upper surface (grinding portion) of the bottom whetstone 2b. only the part of this crevice 
must be similarly located above the surface of the bottom ** pressure putt 3b. 
[0025] By the way, since the cup whetstone 2a as a grinding tool and the grain layer 5 of 2b 
will be gradually worn out if tens or hundreds of wafers 1 are processed continuously Each ** 
pressure putt 3a which takes for the interval of each ** pressure putt 3a, and the 3b and the 
wafer surface to repeat processing, approaches, and, as a result, constitutes about [ that it 
becomes impossible for the ** pressure attachment component 3 to support a wafer good ] and 
a ** pressure attachment component, and the state where 3b contacts the wafer surface may 
also happen. If a diamond grain with few amounts of wear as the quality of the material of the 
cup whetstone 2a as a grinding tool and the grain layer 5 of 2b is used as mentioned above 
Since the life of the cup whetstone as a grinding tool will come before not being in the 
aforementioned state and being usually in the aforementioned state, unless many wafers are 
processed considerably, necessity in particular does not have the height adjustment of the ** 
pressure putt to wear of the grain layer 5. However, when using the comparatively big thing of 
the amount of wear as the quality of the material of the grain layer 5, in order to cope with wear 
of the grain layer 5, each ** pressure putt 3a and a means to adjust the height of 3b are 
needed separately. 

[0026] Next, one embodiment of the grinding method using the above-mentioned double-sided 
grinding equipment is explained with reference to the flow chart shown in drawing 2 . 
[0027] I. Operate the servomotor which drives the bottom whetstone 2b and which is not 
illustrated, and position the bottom whetstone 2b in the up-and-down direction in the position 
corresponding to the thickness of a wafer 1 (Step 21). At this time, the bottom ** pressure putt 
3b interlocked with the bottom whetstone 2b will also be positioned simultaneously. Since it is 
in the state where ** pressure maintenance is not carried out, in the case of the carrying-in 
appearance to the career 6 of a wafer 1 although a wafer 1 is supported by the career 6, and 
the career 6 moreover is not supporting the horizontal wafer 1 as mentioned above The 
carried-in wafer 1 will be in the state where it was laid in the upper surface of the bottom 
whetstone 2b and the bottom ** pressure putt 3b. Therefore, even when it is in the state where 
the wafer 1 is not **-pressure-held, you have to set up the positioning position of the bottom 
whetstone 2b so that a wafer 1 may be supported by the bottom whetstone 2b, the bottom ** 
pressure putt 3b, and the career 6. In addition, positioning operation of the bottom whetstone 
2b is henceforth unnecessary unless the kind of wafer 1 changes. 

[0028] II. insert a wafer 1 in a career 6 with the carrying-in appearance equipment which is not 
illustrated (Step 22). The ** pressure putt 3a when the top whetstone 2a and this are 
interlocked with at this time and it operates is separated and located in the upper part from the 
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processing position at the grade which does not interfere in insertion on the career 6 of a wafer 
1 . Since the career 6 is not supporting the horizontal wafer 1 as mentioned above, the wafer 1 
inserted in the career 6 will be contacted and laid in the upper surface of the positioned bottom 
whetstone 2b and the bottom ** pressure putt 3b. 

[0029] Courant is made to breathe out from III. each ** pressure putt 3a and 3b (Step 23). At 
this time, a wafer 1 will surface by Courant breathed out from the bottom ** pressure putt 3b to 
the small upper part of the upper surface of the bottom whetstone 2b and the bottom ** 
pressure putt 3b. A wafer 1 needs to control the discharge pressure of Courant at this time to 
the grade which does not jump out to the upper part of a career 6. In addition, [ since the top ** 
pressure putt 3a is still in Haruka of a wafer 1 , or the upper part, are in the state where the 
wafer 1 is not **-pressure-held, but ] Courant breathed out from the top ** pressure putt 3a at 
this time will do so the operation which controls that the wafer 1 which surfaced above the 
bottom whetstone 2b and the bottom ** pressure putt 3b jumps out to the upper part of a 
career 6. 

[0030] IV. make the roller drive motor which is not illustrated drive, and while rotating the wafer 
1 supported by the career 6, rotate the upper whetstone 2a and the bottom whetstone 2b (Step 
24). At this time, a wafer will rise to surface and rotate to the small upper part of the upper 
surface of the bottom whetstone 2b and the bottom ** pressure putt 3b. Moreover, let mutually 
the hand of cut of the upper whetstone 2a and the bottom whetstone 2b be an opposite 
direction to a wafer 1 as mentioned above. 

[0031] V. Carry out the fast forward descent of the upper whetstone 2a, and make a wafer 1 **- 
pressure-hold between the ** pressure putt 3a when the upper whetstone 2a was interlocked 
with and it has descended, and the bottom ** pressure putt 3b which positioning has already 
completed (Step 25). The end position of fast forward downward of the upper whetstone 2a at 
this time is set as the position which faces the positioning position of the bottom whetstone 3a 
of the above-mentioned when being based on the up-and-down position of a career 6. [ the up- 
and-down position of the wafer 1 **-pressure-held by this ] It will be mostly in agreement with 
the level center position of the career 6 which is supporting the wafer 1 in the free state 
perpendicularly, and, therefore, perpendicularly, a wafer 1 will be supported in the state of non- 
contact at the ** pressure attachment component 3a and 3b, and it will be horizontally 
supported by the career 6. 

[0032] VI. make the upper whetstone 2a take down under fine ** further, and grind both sides 
of a wafer 1 by the upper whetstone 2a and the bottom whetstone 2b with the state where the 
wafer 1 was made to **-pressure-hold (Step 26). Here, up-and-down each whetstone 2a in this 
process, 2b, up-and-down each ** pressure putt 3a, 3b, and the state of a wafer 1 are 
explained in full detail. As mentioned above, a wafer 1 receives horizontally by a career 6, and 
although supported, it is in a free state to a perpendicular direction. Moreover, in a ** pressure 
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maintenance state, a wafer 1 is exactly held in the mid-position as the top pressure putt 3a 
and the bottom ** pressure putt 3b. Therefore, when the ** pressure putt 3a when this is 
interlocked with by grinding sending (fine ******) of the upper whetstone 2a descends in a ** 
pressure maintenance state, [ a wafer 1 ] It receives horizontally by a career 6, and though 
supported, it will descend slightly in order to be exactly held in the mid-position as the top ** 
pressure putt 3a and the bottom ** pressure putt 3b. in other words setting in the ** pressure 
maintenance state - the interval of the wafer upper surface and top ** pressure putt, and the 
interval of the wafer undersurface and bottom ** pressure putt - always ** - since it is kept 
equal an interval with the up-and-down whetstone which is interlocked with up-and-down each 
** pressure putt, and operates, i.e., the interval on an upper whetstone and the upper surface 
of a wafer, and the interval a bottom whetstone and under a wafer ~ always ~ ** - it becomes 
equal. Therefore, grinding on the upper surface of a wafer also according [ the interval the 
bottom whetstone 2b and under a wafer ] to narrowing and the upper whetstone 2a and 
grinding under [ by the bottom whetstone 2b ] a wafer will be simultaneously performed by 
dropping only the upper whetstone 2a. Moreover, the amount of grinding on the upper surface 
of a wafer by the upper whetstone 2a at this time and the amount of grinding under [ by the 
bottom whetstone 2b ] a wafer become equal. That is, the amount of cuts under [ by the 
bottom whetstone 2b ] a wafer is also simultaneously controllable only by controlling the 
amount of cuts on the upper surface of a wafer by the upper whetstone 2a. 
[0033] VII. - after grinding the amount of cuts set up beforehand, the upper whetstone 2a is 
raised slightly (tens of micrometers) from the wafer upper surface (Step 27). [ before stopping 
rotation of up-and-down each whetstone 2a and 2b, must make up-and-down each whetstone 
2a and 2b desert the wafer surface, but ] if the upper whetstone 2a is raised rapidly Since the 
phenomenon in which a wafer 1 leaps up up arises at the moment of the ** pressure 
maintenance state of a wafer 1 being canceled, in order to prevent this, the upper whetstone 
2a is slightly raised from the wafer upper surface to the grade of which a ** pressure 
maintenance state is not canceled. 

[0034] VIII. while stopping rotation of the upper whetstone 2a and the bottom whetstone 2b, 
suspend a roller drive motor and stop rotation of a wafer 1 (Step 28). In order to be stabilized 
and to stop rotation of a wafer 1 quickly, this is for according to having made it better [ to 
suspend a wafer 1 ], when a wafer 1 is still in a ** pressure maintenance state. 
[0035] IX. stop the discharge of Courant from each ** pressure putt 3a and 3b (Step 29). 
Thereby, a wafer 1 has a ** pressure maintenance state canceled, and is laid after the bottom 
whetstone 2b and the bottom ** pressure putt 3b. 

[0036] X. Raise the upper whetstone 2a (Step 30). The completion position of a rise at this 
time points out the position in which the upper whetstone 2a and the top ** pressure putt 3a do 
not interfere to extraction of the wafer 1 from the career 6 by the carrying-in appearance 
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equipment which is not illustrated. 

[0037J XI. remove a wafer 1 from a career 6 with the carrying-in appearance equipment which 
is not illustrated (Step 31). 

[0038] In the above, the composition of the double-sided grinding equipment with which this 
invention is applied, and the double-sided grinding method using this double-sided grinding 
equipment were explained. Although this embodiment showed application to the workpiece 
which makes high brittleness material like a semiconductor wafer the quality of the material, 
application to nonmetallic substances represented by steel, aluminum, etc., such as metal 
material and glass (lens), is also possible at technical within the limits of this invention. When 
carrying out double-sided grinding of the surface of the workpiece which is represented by 
especially the lens and which breaks easily and gets damaged easily By "^"^-pressure-holding a 
workpiece in the state of non-contact by a ** pressure attachment component The amount of 
grinding sending of a grinding tool can be set up minutely to make small grinding load which a 
workpiece receives from a grinding tool (or polish tool) as much as possible, and while, 
preventing a crack of the workpiece under processing as a result, it becomes possible to 
suppress the grinding crack on the surface of a workpiece after the completion of processing to 
the minimum. Moreover, in this embodiment, although the ** pressure maintenance by the 
Courant pressure was shown, an effect almost equivalent to the thing of this embodiment also 
as ** pressure maintenance by air pressure is instead acquired. However, it is necessary to 
establish the Courant supply means separately in this case. 
[0039] 

[Effect of the Invention] In double-sided simultaneous grinding on the disc-like surface of a 
workpiece which makes the high brittleness material represented by the semiconductor wafer 
the quality of the material according to this invention Since the workpiece under grinding 
processing was supported by the ** pressure attachment component which consists of ** 
pressure putt of one pair of upper and lower sides countered and prepared in up-and-down 
both sides of the workpiece, [ a workpiece ] Instead of a pair of grinding tools countered and 
formed in both sides of the workpiece, it came to be supported by this ** pressure attachment 
component in the state of non-contact. When especially a ** pressure attachment component 
is prepared in two places, the inner side of the radial direction of a circular grinding tool, and an 
outside Even if the broaching load which a pair of grinding tools countered and formed in both 
sides of the workpiece receive more, respectively becomes imbalanced By two ** pressure 
attachment components prepared in the both sides of the whetstone contact surface of a 
workpiece, it was stabilized, the workpiece could be supported, and it became possible to 
perform high double-sided grinding processing which is the degree of plane as a result. 
[0040] Moreover, since the workpiece under processing came to be supported by the ** 
pressure attachment component instead of a pair of grinding tools countered and formed in 
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both sides of the workpiece according to this invention As grinding resistance became small, it 
became possible to adjust the broaching load of up-and-down both whetstones, and while, 
preventing the crack of the workpiece under processing as a result, it became possible to 
suppress the grinding crack on the surface of a workpiece after the completion of processing to 
the minimum. 

[0041] When [ furthemnore, ] supporting a workpiece only by a pair of grinding tools countered 
and fonmed in both sides of the workpiece like the conventional technology [ in order to make 
equal the amount of grinding of both sides of a workpiece, in the high brittleness material 
where a pair of grinding tools must grind both sides of a workpiece by equal thrust, 
respectively and which has unevenness in the surface like a wafer, the control became difficult, 
but ] Only by giving the amount only of cuts beforehand set up with the numerical control unit 
to one grinding tool if a workpiece is supported in the state of non-contact by the pressure 
attachment component countered and prepared in both sides of the workpiece like this 
invention Both sides of a workpiece can be equally ground now and controlling became easier 
than the conventional technology. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] It is the key map showing the important section of the grinding equipment in this 
invention including the physical relationship of a wafer (workpiece), an up-and-down whetstone 
(grinding tool), and a ** pressure attachment component. 

[Drawing 2] It is the flow chart which shows one embodiment of the grinding method using the 

double-sided grinding equipment in this invention. 

[Explanations of letters or numerals] 

1 Wafer (Workpiece) 

2a Upper whetstone (grinding tool) 

2b Bottom whetstone (grinding tool) 

3a Top ** pressure putt (** pressure attachment component) 

3b Bottom ** pressure putt (** pressure attachment component) 

4 ** Pressure Pocket 

5 Grain Layer 

6 Career (Perimeter Base Material) 



[Translation done.] 
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